Long duration ventral root potentials in the neonatal rat spinal cord in vitro; the effects of ionotropic and metabotropic excitatory amino acid receptor antagonists.
Long duration, primary afferent evoked ventral root potentials (VRP's) have been recorded in vitro from hemisected spinal cords prepared from 8-12-day-old rat pups. Single shock stimulation of a dorsal root at stimulus strengths sufficient to recruit C/group IV afferent fibres evoked a long duration (11.9 +/- 1.2 s) ipsilateral VRP in all preparations. This long duration VRP consisted of two components, (i) a slow wave, time to peak 137.0 +/- 5.1 ms, the amplitude of which was reduced to 8.7% of mean control value in the presence of the N-methyl-D-aspartate (NMDA) antagonist D-AP5 (40 microM), (ii) a prolonged wave with a time to peak of 2.0 +/- 0.2 s which was partially resistant to D-AP5 (40 microM). Both the slow and the prolonged waves were unaffected following superfusion with the metabotropic excitatory amino acid (EAA) receptor antagonist L-AP3 (100-200 microM). Low frequency (1-10 Hz) repetitive stimulation (20 s duration) of high threshold dorsal root afferents evoked a temporal summation of synaptic activity which generated a progressively depolarizing VRP. This cumulative VRP was graded with frequency of stimulation (0.89 +/- 0.13 to 1.25 +/- 0.19 mV). The cumulative VRP was followed by a post-stimulus depolarization which outlasted the period of repetitive stimulation by tens of seconds (47.6 +/- 8.4 to 91.2 +/- 19.9 s). In the presence of AP5 the amplitude of the cumulative VRP was depressed to 54.5 +/- 11.5% of control values when low frequency (1.0 Hz) stimulation was used. The proportion of the cumulative VRP resistant to D-AP5 increased as the frequency of stimulation was increased to 10 Hz. The decay time of the post-stimulus depolarization was unaffected by AP5. Neither the amplitude nor the post-stimulus depolarization of the cumulative VRP was affected by 200 microM L-AP3. It is suggested that both an AP5 sensitive and AP5 insensitive potential contribute to the long duration VRP evoked in the neonatal rat spinal cord following single shock high threshold afferent stimulation. Moreover, the AP5 insensitive prolonged depolarization is manifest following sustained low frequency stimuli and higher frequency inputs.